Purification, cloning, and cofactor independence of glutamate racemase from Lactobacillus.
Glutamate racemase has been purified more than 12,000-fold from Lactobacillus fermenti. The racemase gene has been cloned using standard hybridization techniques combined with a novel selection for in vivo glutamate racemase activity, and the racemase has been expressed in Escherichia coli as 20-25% of the total soluble cell protein. The cloned gene product is indistinguishable from that purified from Lactobacillus and is a monomer of M(r) 28,300. Both a coupled enzymatic assay and a circular dichroism assay show that the enzyme follows Michaelis-Menten kinetics, with a Km of 0.3 mM and a kcat of 70 s-1 in each reaction direction. Investigations into the cofactor dependence of glutamate racemase indicate that the enzyme employs neither pyridoxal phosphate nor a pyruvoyl group in the labilization of the proton at the stereogenic center of glutamate. Furthermore, the racemase activity is unaffected by the presence of the metal-chelating reagent EDTA. The gene sequence of the racemase is 24% identical to that of aspartate racemase from Streptococcus thermophilus and 30% identical to that of an unidentified open reading frame in the rrnB ribosomal RNA operon of E. coli. Because the two cysteine residues in glutamate racemase and their surrounding regions are well-conserved in both of these sequences, and since glutamate racemase is stabilized by the presence of reduced thiols, these residues are possible candidates for the enzymic bases that deprotonate glutamate at C-2.